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Abstract of WO02056178 

A digital camera (10) comprises a shutter button 
(50). When the shutter button (50) is depressed, the 
name of a file and size information "0" are written 
in a directory entry of a recording medium (44). A 
movie file to which markers are assigned in a 
predetermined format is recorded in a data area of 
the recording medium (44). When the recording of 
the movie file is ended, FAT information 
representing the ring state of the movie file is 
written in the FAT area of the recording medium 
(44), and the size information of the directory entry 
is rewritten. The name of the latest movie file is 
stored in a nonvolatile memory (M), and a CPU (46) 
retrieves the size information on the size of the 
latest movie file according to the name of the file 
from the directory entry when a power supply 
switch (54) is turned on. When the retrieved size 
information represents "0", FAT information is 
created according to the markers assigned to the 
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TECHNICAL FIELD 

[0001] The present invention relates to a data recording apparatus. More specifically, the present inventi 
relates to a data recording apparatus that is adopted to a digital camera, records, when a recording 
instruction of a data signal is applied, predetermined information into a first area of a recording medium 
records into a second area of the recording medium the data signal having a plurality of markers assigne 
in a predetermined manner, writes into a third area of the recording medium recording location informal 
of the data signal after completing recording the data signal, and rewrites the predetermined information 

PRIOR ART 

[0002] As to a method of recording a data signal into a recording medium, an FAT (File Allocation Tab 
system of an MS-DOS format is well known. In the FAT system, the data signal to be recorded is handl 
in a cluster unit so that even when a vacant area is sporadically distributed as a result of repeated 
recordings and deletions, it is possible to record the data signal without problem as long as a total of the 
vacant area exceeds a size of the data signal. 

[0003] However, in the FAT system, since a directory entry and FAT information (link information) are 
updated after completing recording the data signal, the recorded data signal becomes invalidated if a po^ 
source is cut-off when recording the data signal is under progress. That is, it becomes impossible to 
reproduce the recorded data signal, and in addition, the recorded data signal is overwritten by a succeed] 
recording process. 

SUMMARY OF THE INVENTION 

[0004] Therefore, it is a primary object of the present invention to provide a novel data recording 
apparatus. 

[0005] It is another object of the present invention to provide a data recording apparatus capable of 
validating a recorded data signal even in a case that a power is cut-off when a recording is under progre* 
[0006] According to the present invention, a data recording apparatus that writes, when a recording 
instruction of a data signal is applied, into a first area of a recording medium predetermined information 
indicating a predetermined value, records into a second area of the recording medium the data signal to 
which a plurality of markers are assigned in a predetermined manner, writes into a third area of the 
recording medium recording location information of the data signal after completing recording the data 
signal, and updates a value indicated by the predetermined information, comprises: a predetermined 
information detection means for detecting the predetermined information from the first area when a driv 
power is input; a marker detection means for detecting from the second area the plurality of markers 
corresponding to the predetermined information when the predetermined information detected by the 
predetermined information detection means indicates the predetermined value; a creating means for 
creating the recording location information based on a detection result of the marker detection means; ai 
a writing/updating means for writing into the third area the recording location information created by th« 
creating means, and updating a value indicated by the predetermined information detected by the 
predetermined information detection means. 

[0007] When a recording instruction of a data signal is applied, predetermined information indicating a 
predetermined value is written into a first area of a recording medium, and the data signal having a 
plurality of markers assigned in a predetermined manner is recorded into a second area of the recording 
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medium. Upon completion of recording the data signal, recording location information of the data signa 
written into a third area of the recording medium, and a value indicated by the predetermined informatic 
is updated. Herein, the predetermined information written in the first area is detected by a predetermine< 
information detection means when a driving power is input. When the detected predetermined informati 
shows the predetermined value, a plurality of markers corresponding to the predetermined information z 
detected from the second area by a marker detection means. A creating means creates the recording 
location information based on a detection result of the marker detection means; and a writing/updating 
means writes into the third area created recording location information, and updates a value indicated b) 
the predetermined information detected by the predetermined information detection means. 
[0008] When the predetermined information has the predetermined value, the recording location 
information is to be created based on a plurality of the markers corresponding to the predetermined 
information so that the recorded data signal can be validated even in a case that the driving power is cut 
when the recording is under progress. 

[0009] In a case that a plurality of vacant portion areas are sporadically formed in the second area, the d 
signal is recorded in a plurality of the vacant portion areas, and the recording location information show 
link state of the portion area in which the data signal is recorded. 

[0010] Preferably, prior to the marker detection by the marker detection means, a link is formed regardii 
the first portion areas in which the data signal is recorded, and in the second portion areas in which a sig 
other them the data signal is recorded. In addition, after completing the marker detection, the link in the 
first portion areas is validated based on its detection result. 

[001 1] When the predetermined information is size information of the data signal, the predetermined va 
indicates zero, and the marker detection means carries out a marker detection when the size information 
indicates zero. 

[0012] In a case that an identifier for identifying the data signal is created by a creating means, when a 
recording instruction is applied, a created identifier is assigned to the predetermined information by an 
assigning means, and held in such a manner as not to volatilize by a holding means. In a predetermined 
information detection means, the latest predetermined information is detected based on the identifier he! 
by the holding mean, and the identifier assigned to the predetermined information. 
[001 3] In a case of fetching the data signal by a fetching means, a first process, which is to write a fetch 
data signal into a buffer memory, and a second process, which is to record the data signal stored in the 
buffer memory into the second area of the recording medium, are executed in parallel with each other b] 
processing means. 

[0014] In a case of fetching a commercially -used power by a plug, the fetched commercially-used powe 
converted into a driving power by a converting means. 

[0015] The above described objects and other objects, features, aspects and advantages of the present 
invention will become more apparent from the following detailed description of the present invention w 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a block diagram showing one embodiment of the present invention; 

[0017] FIG. 2 is an illustrative view showing one example of a mapping state of an SDRAM; 

[0018] FIG. 3 is an illustrative view showing another example of the mapping state of the SDRAM; 

[0019] FIG. 4 is an illustrative view showing structure of an instruction list; 

[0020] FIG. 5 is an illustrative view showing one example of structure of a recording medium; 

[0021] FIG. 6 is an illustrative view showing one example of structure of a vacant area table; 

[0022] FIG. 7 is an illustrative view showing structure of a movie file in a completed state; 

[0023] FIG. 8 is an illustrative view showing structure of the movie file in an incomplete state; 

[0024] FIG. 9 is an illustrative view showing another example of the mapping state of the SDRAM; 

[0025] FIG. 10 is an illustrative view showing structure of an index information table; 

[0026] FIG. 1 1 is a flowchart showing one portion of a CPU operation at a time of starting a camera; 
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[0027] FIG. 12 is a flowchart showing one portion of the CPU operation when a photographing process 
carried out; 

[0028] FIG. 13 is a flowchart showing another portion of the CPU operation when the photographing 
process is carried out; 

[0029] FIG. 14 is a flowchart showing the other portion of the CPU operation when the photographing 
process is carried out; 

[0030] FIG. 15 is a flowchart showing a further portion of the CPU operation when the photographing 
process is carried out; 

[003 1] FIG. 16 is a flowchart showing one portion of the CPU operation when a BG process is carried o 
[0032] FIG. 17 is a flowchart showing one portion of the CPU operation when a recovering process is 
carried out; 

[0033] FIG. 18 is a flowchart showing another portion of the CPU operation when the recovering proce? 
is carried out; 

[0034] FIG. 19 is a flowchart showing the other portion of the CPU operation when the recovering proc« 
is carried out; and 

[0035] FIG. 20 is a flowchart showing a further portion of the CPU operation when the recovering proc< 
is carried out; 

BEST MODE FOR PRACTICING THE INVENTION 

[0036] Referring to FIG. 1, a digital camera 10 of this embodiment includes an image sensor 12. At a fn 
surface of the image sensor 12, a color filter (not shown) is attached, and an optical image of an object i; 
radiated onto the image sensor 12 via the color filter. 

[0037] When a power switch 54 is input, a switch SW1 is turned-on by a system controller 48. A power 
circuit 56 converts an AC power (commercially-used power source) supplied via a power plug 58 into a 
DC power (driving power), and supplies a converted DC power to a whole system. 
[0038] A CPU 46 started by the DC power reads out a file name stored in a non-volatile memory M, anc 
searches the same file name as the read file name from a directory entry of a recording medium 44. The 
recording medium 44 is a detachable recording medium formatted according to an MS-DOS, and forme 
with an FAT area 44a, a root directory area 44b, and a data area 44c on a recording surface as shown in 
FIG. 5. The file name is searched from the root directory area 44b. If the same file name is found, size- 
information assigned to the file name that is found is detected, and a value indicated by the detected file 
information is determined. When the file information shows the value other than "0", a photographing 
process is started, and when the file information shows "0", a recovery process is started. 
[0039] That is, according to the MS-DOS, the file name and the size information showing that the size i; 
are written into the directory entry when a file is created, and when a data writing to the created file is 
completed, a total size of the file is detected, and in addition, the size information of the directory entry 
updated by the detected total size. This leads to assuming that in spite of a fact that the same file name a 
the file name stored in the non- volatile memory M exists in the directory entry, if the size information 
assigned to this file name shows "0", this file is in an inappropriate state. 

[0040] In this embodiment, unless such an inappropriate file exists, a normal photographing process is 
carried out. However, if the inappropriate file exists, the recovery process, which is to recover the 
inappropriate file to an appropriate state, is carried out. It is noted that the file name stored in the non- 
volatile memory M is a file name of the file created by a last photographing process (latest file). 
Furthermore, when the size information detected from the directory entry shows "0", firstly, a message t 
says "recover file? YES NO" is displayed on a monitor 30, and if YES is herein selected, the process 
moves to the recovery process. 

[0041] Firstly, the photographing process will be described. In the photographing process, an operator c 
select a desired photographing mode from a plurality of photographing modes by operating a menu key 
Any one of a resolution and a frame rate as to a photographed image, and an acoustic system, a bit rate '< 
a sampling rate as to a fetched sound is different depending on the photographing mode. If the desired 
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photographing mode is selected, a corresponding information signal is applied from a system controller 
to the CPU 46. The CPU 46 stores, together with the file name of a movie file to be created, photograph 
mode information showing the selected photographing mode (resolution, frame rate, acoustic system, bi 
rate, and sampling rate) into the non-volatile memory M. 

[0042] Also, the CPU 46 instructs a timing generator (TG) 14 to photograph by the resolution and the 
frame rate shown by the photographing mode information. The TG 14 generates a timing signal accordi 
to the desired photographing mode (resolution, frame rate) based on a vertical synchronizing signal and 
horizontal synchronizing signal output from a signal generator (SG) 16, and drives the image sensor 12 
according to a luster scan system. A camera signal (electric charge) having a desired resolution is outpui 
from the image sensor 12 at a desired frame rate, and the output camera signal is input into a signal 
processing circuit 22 as camera data, which is a digital signal, via a CDS/AGC circuit 1 8 and an AID 
converter 20. 

[0043] The signal processing circuit 22 applies the input camera data to a YUV conversion so as to 
generate YUV data, and stores generated YUV data into an SDRAM 26 through a memory control circi 
24. On the other hand, a video encoder 28 reads out the YUV data from the SDRAM 26 through the 
memory control circuit 24, and encodes the read YUV data into a composite image signal. The encoded 
composite image signal is applied to the monitor 30. As a result, a real time moving image (through ima 
of the object is displayed on the monitor 30. 

[0044] The CPU 46 is installed with a real time OS, and a generating process of the movie file to the 
recording medium 44 and a data writing to the generated move file are carried out by a BG (Back Grour 
process, which is in parallel with the photographing process. At this time, an instruction list 46a as shov 
in FIG. 4 is created in order that a process between the photographing process and the BG process are 
smoothly carried out. 

[0045] When a shutter button 50 is depressed by the operator, and a corresponding state signal is applie< 
from the system controller 48, the CPU 46 sets to the instruction list 46a commands and parameters 
corresponding to "Start BG process 1 ', "Create file", "Create table", and "Open file", respectively. Firstly, 
the BG process is started by "Start BG process", and the file name of the movie file and the size 
information showing "0" are written by "Create file" into a root directory area 44b shown in FIG. 5. In 
"Create table", a vacant area table 46b as shown in FIG. 6 is created. According to FIG. 6, a head addres 
and a vacant size of the respective vacant areas formed in the data area 44c are set in order of magnitude 
size. In "Open file", the handle number for specifying the movie file in which the data is written is creat- 
[0046] Thus, upon completion of preparing the data writing, the CPU 46 carries out a fetching process c 
thumbnail image and a creating process of header information during a next 1 -frame period for creating 
movie file header. Firstly, a thinning-out process is instructed to the signal processing circuit 22, and a. 
compression process is instructed to a JPEG CODEC 32. The signal processing circuit 22 carries out the 
thinning-out process in addition to the above-described YUV conversion, and writes thumbnail YUV da 
thereby created into the SDRAM 26 through the memory control circuit 24. The JPEG CODEC 32 read: 
out the thumbnail YUV data from the SDRAM 26 so as to apply a JPEG compression, and writes a JPE- 
raw data SUM thereby created into the SDRAM 26 through the memory control circuit 24. 
[0047] In addition, the CPU 46 creates on its own a JPEG header SUM, which is a header of the JPEG r 
data SUM, and writes the created JPEG header SUM into the SDRAM 26 through the memory control 
circuit 24. Furthermore, the CPU 46 creates on its own the header information including the above- 
described photographing mode information, and writes the created header information in the SDRAM 2 
Thereby, the JPEG raw data SUM, the JPEG header SUM, and the header information are mapped into 
SDRAM 26 as shown in FIG. 2. 

[0048] In the instruction list 46a, "Write file" is set so as to write into the recording medium 44 the JPE( 
raw data SUM, the JPEG header SUM, and the header information. As a result of this "Write file" being 
executed by the BG process, the movie file header shown in FIG. 7 is created in the data area 44c showi 
FIG. 5. It is noted that the JPEG data SUM shown in FIG. 7 is formed of the JPEG header SUM, and th< 
JPEG raw data SUM. 

[0049] Upon completion of creating the movie file header, the CPU 46 carries out an image fetching 
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process and a sound fetching process at every time that the vertical synchronizing signal is issued. In the 
image fetching process, the JPEG header created by its own is written into the SDRAM 26 through the 
memory control circuit 24, and the compression instruction is applied to the JPEG CODEC 32. The JPE 
CODEC 32, when the compression instruction is applied, reads out the YUV data of a current frame fro: 
the SDRAM 26 through the memory control circuit 24, and applies the compression process to the read 
YUV data. When the JPEG raw data is generated by the compression process, the JPEG raw data is writ 
into the SDRAM 26 through the memory control circuit 24. 

[0050] In the sound fetching process, the process instruction is applied to the signal processing circuit 3: 
The signal processing circuit 38, when the process instruction is applied, writes into the SDRAM 26 
through a memory control circuit 38a the sound data, which is equal to one frame, accumulated in an 
SRAM 38a. As a result of such the image fetching process and the sound fetching process being carried 
out by every one frame period, the JPEG header, the JPEG raw data, and the sound data of the respectiv 
frames are mapped in the SDRAM 26 as shown in FIG. 2. 

[005 1] It is noted that in FIG. 2, the serial numbers are attached to the JPEG header and the JPEG raw d 
by each one frame, however, the serial numbers are attached to the sound data by each three frames. In 
addition, the JPEG data worth one frame is formed by the JPEG header and the JPEG raw data to which 
the same number is attached, and markers SOI (Start of Image) and EOI (End of Image) are assigned to 
head and an end of the JPEG data of the respective frames as shown in FIG. 7. 

[0052] The CPU 46 sets "Write file" to the instruction list 46a by each 3-frame period so that the sound 
data equal to three frames, and the JPEG equal to three frames are written into the recording medium 44 
As a result of this "Write file" being executed by the BG process, an audio chunk formed of the sound d 
equal to three frames, and a video chunk formed of three frames of the JPEG data are recorded in a data 
area 44c of the recording medium 44. As shown in FIG. 7, the audio chunk and the video chunk are 
mapped one after the other on the movie file. 

[0053] Also, the CPU 46 creates index information of the JPEG data and the sound data at every time th 
the 3-frame period has passed. The index information of the JPEG data is formed of the data size of the 
respective frames and a distance from the head of the movie file when written into the recording mediur 
44, and the index information of the sound data is formed of the data size equal to three frames, and a 
distance from the head of the movie file when written into the recording medium 44. Such the index 
information is, firstly, stored in the SDRAM 26 as shown in FIG. 3. According to FIG. 3, location 
information and size information of the sound data equal to three frames, and the location information a 
the size information of the JPEG data worth three frames are mapped one after the other in the SDRAM 
26. 

[0054] When the shutter button 50 is depressed once again, the CPU 46 cancels the image fetching and i 
sound fetching, and sets "Write file" to the instruction list 46a for writing the index information shown i 
FIG. 3. As a result of this "Write file" being executed by the BG process, the index chunk shown in FIG 
is formed at the end of the movie file. Upon completion of creating the index chunk, the CPU 46 calcute 
a total size value of the movie file created this time, and sets "Write file" to the instruction list 46a for 
writing the calculated total size value to the movie file header. As a result of this file writing being 
executed by the BG process, the total size value is added to the header information of the movie file 
header. This completes a creation of the movie file that satisfies a QuickTime format. 
[0055] Next, the CPU 46 sets "Close file" and "End BG process" to the instruction list 46a. If "Close fil< 
is executed by the BG process, the size information written in the root directory area 44b and FAT 
information written in the FAT area 44a are updated. More specifically, the file name of the movie file 
created this time is detected from the directory entry, and the size information assigned to the detected f 
name is updated from "0" to the total size value. In addition, the FAT information is updated in such a 
manner that a link is formed in a writing area (cluster) for the movie file created this time. The BG proo 
is ended by "End BG process". 

[0056] If the driving power is accidentally cut-off, that is, the power plug 58 is pulled off from an electr 
outlet, for example, when the movie file is being created, the creation of the movie file is ended without 
updating the size information and the FAT information. The latest movie file remains in the recording 
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•' ; it- 
medium 44 in an incomplete state as shown in FIG. 8. In such the case, the size information assigned to 
same file name as the file name stored in the non-volatile memory M shows "0" on the directory entry, t 
the recovery process is carried out at a time of inputting the power at a next time. It is noted that in the 
recovery process, the instruction is not set to the instruction list 46a, and the BG process is not to be 
carried out, either. 

[0057] At a time of the recovery process, the CPU 46 firstly reads out the photographing mode informat 
and the file name from the non-volatile memory M, and creates the vacant area table 46b shown in FIG. 
by referring to the FAT information. Also in the recovery process, the head address and the vacant size i 
the respective vacant areas are listed in order of magnitude in size of the vacant area. No link is created 
an incomplete movie file, and in the vacant areas listed in the vacant area table 46b, the incomplete mov 
file is written in reality. Thus, the CPU 46 updates the FAT information in such a manner that the link is 
formed in the respective vacant areas set in the vacant area table 46a. This results in the link being form< 
orderly from the file head, in the respective clusters in which the incomplete movie file is written. It is 
noted that at this time, the link is formed even for the data not related to the incomplete movie file 
(inappropriate data). 

[0058] Next, the CPU 46 opens the incomplete movie file (creates the handle number), and reads out 
header portion data of the incomplete movie file to the SDRAM 26. Since the movie file header is inclui 
in the read head portion data, the CPU 46 specifies the head address of the first audio chunk from this d< 
and sets a file pointer FP to the corresponding address on the movie file. The file pointer FP is set on the 
movie file as shown in FIG. 8. 

[0059] Also, the CPU 46 calculates a size of one audio chunk based on the acoustic system, the bit rate, 
and the sampling rate of the sound data included in the photographing mode information advances the fi 
pointer FP by the calculated size, and reads out the data worth four frames subsequent to the present 
address of the file pointer FP. The size worth one frame is calculated based on the resolution of the imaj 
data included in the photographing mode information, and the read data is stored in the SDRAM 26. 
Thereby, the JPEG data worth three frames forming the first video chunk, the sound data equal to three 
frames forming the second audio chunk, and a portion of the JPEG data forming the second video chuni 
are mapped in the SDRAM 26 as shown in FIG. 9. 

[0060] At the head and the end of the JPEG data of the respective frames, the markers SOI and EOI are 
written. Herein, the marker SOI is described "ffd8" by using 16 bits, and the marker EOI is described 
"ffd9" using 16 bits. However, since each address of the SDRAM 26 is 8 bits, M ffd8" and "ffd9" are 
described using two addresses. That is, "ff 1 and M d8" are written to the head two addresses of the JPEG 
data of the respective frames, and "ff ' and M d9" are written to the last two addresses. The CPU 46 reads 
the data value by each one address regarding the data worth four frames stored in the SDRAM 26, 
considers that the marker SOI is written if "d8 M is present subsequent to "ff and considers that the marl 
EOI is written if M d9" is present subsequent to "ff 1 . 

[0061] When the markers SOI and EOI are detected one after the other by each three by such the 
determination process, it is determined that the JPEG data worth three frames forming the movie file is 
present in the SDRAM 26. At this time, the index information is created regarding this JPEG data worth 
three frames, and the sound data equal to three frames prior thereto, and writes the created index 
information into an index information table 46c shown in FIG. 10. Thereafter, the file pointer FP is 
advanced to the head address of a subsequent video chunk, the data worth four frames is read-out from t 
head address onward of the subsequent video chunk, and the same marker detection as that described 
above is carried out regarding the read data. 

[0062] In a case that the marker SOI is not detected from the head of the data worth four frames written 
the SDRAM 26, a case that the marker SOI or EOI is detected for two times consecutively or a case thai 
although the marker SOI is detected from the head of the data worth of four frames, any single marker E 
is detected thereafter, it is determined that the inappropriate data not forming the movie file is included i 
the data worth four frames. At this time, the index information is read-out from the index information ta 
46c, and the index chunk formed of the read index information is created subsequent to the address to 
which the file pointer FP currently points. As a result, all data worth four frames written in the SDRAM 
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are invalidated. 

[0063] Upon completion of creating the index chunk, the CPU 46 calculates the total size value of the 
validated incomplete movie file, and adds the calculated total size value to the header information of the 
movie file header. In addition, the CPU 46 updates, from "0" to this total movie size value, the size 
information assigned to the file name of the incomplete movie file in the directory entry. Furthermore, tl 
CPU 46 updates the FAT information in order to invalidate the link in the area (cluster) in which the 
inappropriate data is written subsequent to the index chunk. Upon completion of updating the FAT 
information, the recovery process is ended. 

[0064] The CPU 46, more specifically, processes flowcharts shown in FIG. 1 1-FIG. 20. Firstly, the file 
name is read-out from the non- volatile memory M in a step S 1 in FIG. 1 1 , and the same file name is 
searched from the root directory area 44a shown in FIG. 5 in a step S3. If the same file name is not foun 
NO is determined in a step S5, and the process directly moves to a photographing process shown in FIG 
12. On the other hand, if the same file name is found, the process advances from the step S5 to a step S7 
as to detect the size information assigned to the file name that is found from the directory entry. In a ste] 
S9, it is determined whether or not the detected size information shows "0", and if the size information i 
other than "0", the process directly moves to the photographing process in FIG. 12. In contrary, if the si: 
information shows "0", the process advances to a step SI 1 so as to display a message that asks "recover 
movie file? YES NO M on the monitor 30. If "NO" is selected by a key operation, NO is determined in a 
step SI 3, and the process moves to the photographing process shown in FIG. 12. However, if "YES" is 
selected, YES is determined in the step SI 3, and the process moves to the recovery process shown in FL 
17. 

[0065] When the process moves to the photographing process, a photographing mode selection process 
carried out in a step S21. More specifically, a menu showing a plurality of the photographing modes is 
displayed on the monitor 30, and the desired photographing mode is determined in response to an 
operation of the menu key 52. Once the photographing mode is determined, the process advances to a st 
S23 so as to create the photographing mode information showing the selected photographing mode. Sett 
information may include "resolution: GVGA", "frame rate: 30 fps", "acoustic system: stereo", "bit rate: 
bits", "sampling rate: 8 KHz", for example. 

[0066] In a step S25, the file name of the movie file to be created by the current photographing process : 
determined. If NO is determined in the step S5 or SI 3, the file name read-out from the non- volatile 
memory M is used as it is. However, if NO is determined in the step S9, the file name that adds "1" to tl 
file number of the file name found from the directory entry is determined. If the file name to be found is 
"VCLIP0002.MOV", for example, "VCLIP0003.MOV" will be the file name this time. When the 
photographing mode information and the file name are thus created/determined, the photographing mod 
information and the file name are stored in the non- volatile memory M in a step S27. 
[0067] In a step S29, the process instruction is applied to the TG 14, the signal processing circuit 22, an< 
the video encoder 28, respectively, so as to carry out a through image display. A through image of the 
object is displayed on the monitor 30. If the shutter button 50 is depressed by the operator with the throi 
image being displayed, "Start BG process", "Create file", "Create table", and "Open file" are set to list 
numbers "0"-"3" of the instruction list 46a shown in FIG. 4 in each of steps S33-S39. 
<tb><sep>TABLE 1 

<tb><sep><sep><sep>Parameter<sep>Parameter<sep>Parameter 
<tb><sep>Kinds<sep>Command<sep> 1 <sep>2<sep>3 
<tb><sep>Start BG<sep>FILE_STRT<sep>-<sep>-<sep>- 
<tb><sep>process 

<tb><sep>Create file<sep>FILE_CREATE<sep>Drive number<sep>File pass<sep>- 
<tb><sep>Create table<sep>FILE_SET-<sep>Drive number<sep>-<sep>- 
<tb><sep><sep> ALLOC 

<tb><sep>Open file<sep>FILE_OPEN<sep>Drive number<sep>File pass<sep>- 
<tb><sep> Write file<sep>FILE_WRITE<sep>Handle<sep>SDRAM<sep>Size 
<tb><sep><sep><sep>number<sep>address<sep>(byte) 
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<tb><sep>Close file<sep>FILE_CLOSE<sep>-<sep>-<sep>- 
<tb><sep>End BG<sep>FILE_END<sep>-<sep>-<sep>- 
<tb><sep>process 

[0068] Referring to Table 1 3 FILE START is set as a command as to "Start BG process", and 
FILECREATE, a drive number (the number of a drive that drives the recording medium 44), and a file 
pass are set as a command, parameters 1, and 2 as to "Create file". In addition, FILE_SET_ALLOC and 
drive number are set as the command and the parameter 1 as to "Create table", and FILE_OPEN, the dri 
number, and the file pass are set as the command, the parameters 1, and 2 as to "Open file". The file nan 
and the size information determined in the step S25 are included in the file pass set as to "Create file", a 
the file name and the size information are written into the directory entry. However, since the movie file 
incomplete, the size information indicates "0". 

[0069] When the vertical synchronizing signal is output from the SG 16 upon completion of the process 
the step S39, YES is determined in a step S41, and a fetching process of a thumbnail image is carried ot 
in a step S43. More specifically, the JPEG header SUM created on its own is written into the SDRAM 2 
and the thinning-out process and the compression process are instructed to the signal processing circuit : 
and the JPEG CODEC 32, respectively. The signal processing circuit 22 carries out the thinning-out 
process of the YUV data in a 1 -frame period, and thumbnail YUV data thereby created is written into th 
SDRAM 26. The JPEG CODEC 32 reads out the thumbnail YUV data from the SDRAM 26, applies th< 
compression process thereto, and writes the JPEG raw data SUM into the SDRAM 26. The JPEG heade 
SUM and the JPEG raw data SUM are mapped in the SDRAM 26 as shown in FIG. 2. In a succeeding s 
S45, the header information including the above-described photographing mode information (resolution 
frame rate, acoustic system, bit rate, sampling rate) are created, and this header information is written in 
the SDRAM 26. The header information is mapped on the JPEG header SUM as shown in FIG. 2. 
[0070] When the header information, the JPEG header SUM, and the JPEG raw data SUM that form the 
movie file header are thus stored into the SDRAM 26, "Write file" is set to columns of the list number " 
and "5" of the instruction list 46a shown in FIG. 4 in a step S47. As understood from Table 1, 
FILE_WRITE, the handle number (acquired by a file open process), an SDRAM address, and the data s 
are set as the command, the parameters 1, 2, and 3 as to "Write file". A reason why 2 of "Write file" are 
is that although the header information and the JPEG header SUM are successive on the SDRAM 26, th 
JPEG raw data SUM is stored in a distant location. 

[0071] In the column of the list number "4", a starting address of the header information is set as the 
SDRAM address, and a total size of the header information and the JPEG header SUM are set as the dat 
size. Furthermore, in the column of the list number "5", the starting address and the size of the JPEG ra\ 
data SUM are set as the SDRAM address and the data size. As a result, the header information, the JPE( 
header SUM, and the JPEG raw data SUM are to be aligned successively in this order on the movie file 
header shown in FIG. 7. It is noted that the JPEG data SUM is formed of the JPEG header SUM and the 
JPEG raw data SUM as described above. 

[0072] A frame number i is set to "0" in a step S49, and it is determined whether or not the vertical 
synchronizing signal is issued in a step S 51. If the vertical synchronizing signal is issued, the fetching 
process of one frame image is carried out in a step S53. More specifically, the JPEG header created on i 
own is written into the SDRAM 26, and the compression process is instructed to the JPEG CODEC 32. 
The JPEG CODEC 32 reads out the YUV data worth one frame from the SDRAM 26, applies the 
compression process to the read YUV data, and writes the compressed JPEG raw data into the SDRAM 
as shown in FIG. 2. As described above, the JPEG data of the frame is formed by the JPEG header and 1 
JPEG raw data obtained as to the same frame, and the markers SOI and EOI are written into the head an 
the end of the JPEG data. 

[0073] A process instruction is applied to the signal processing circuit 38 so as to carry out the fetching 
process of the sound data equal to one frame in a step S55. The signal processing circuit 38 writes into t 
SDRAM 26 as shown in FIG. 2 the sound data equal to one frame applied from the A/D converter 36 an 
held in the SRAM 38a. 

[0074] Upon completion of the process in the step S55, a value of "i % 3" is determined in a step S57. "i 
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3" indicates a remainder when the frame number i is divided by "3", and the value that the remainder 
indicates is determined in the step S55. The process directly advances to a step S63 unless the remainde: 
"2". However, if the remainder is "2", the index information is written into the SDRAM 26 in a step S5S 
and "Write file" is set to the instruction list 46a shown in FIG. 4 in a step S61 before advancing to a step 
S63. 

[0075] As described above, on the movie file shown in FIG. 7, one audio chunk is formed of the sound 
data of a time period equal to three frames, and one video chunk is formed of the JPEG data worth three 
frames. In addition, in the index chunk, the location on the file and the size of the sound data are 
administered by each time period equal to three frames, and the location on the file and the size of the 
JPEG data is administered by each one frame. 

[0076] Thus, in a step S59, regarding the latest three frames, the location information and the size 
information of the sound data equal to these three frames, and the location information and the size 
information of the JPEG data of the respective frames are created, and such the created index informatic 
are written into the SDRAM 26 as shown in FIG. 3. 

[0077] As shown in FIG. 2, while the sound data worth three frames are successive on the SDRAM 26, 
JPEG data worth three frames (JPEG header and JPEG raw data) are sporadically distributed on the 
SDRAM 26. Due to this, a total of seven "Write file" are set to the instruction list 46a in a step S61. As 
"Write file" set firstly out of seven "Write file", the SDRAM address indicates a starting address of the 
sound data worth three frames to be noticed, and the data size indicates a size of the sound data worth tb 
frames to be noticed. 

[0078] As to "Write file" set second, forth, and sixth, the SDRAM address indicates a starting address o: 
three frames of the JPEG header to be noticed, and the data size indicates a size of three frames of the 
JPEG header to be noticed. As to "Write file" set third, fifth, and seventh, the SDRAM address indicates 
starting address of three frames of the JPEG raw data to be noticed, and the data size indicates a size of 
three frames of the JPEG raw data to be noticed. As a result of the BG process toward such the setting o 
the instruction list 46a, the audio chunk and the video chunk are to be alternately distributed on the mov 
file as shown in FIG. 7. 

[0079] The frame number i is incremented in a step S63, and in a succeeding step S65, it is determined 
whether or not the shutter button 50 is operated. Unless the shutter button 50 is depressed, the processes 
steps S51-S63 are repeated, and the JPEG header, the JPEG raw data, and the sound data created in the 
respective frames are mapped in the SDRAM 26 as shown in FIG. 2. 

[0080] If the shutter button 50 is depressed, the process advances to a step S67 so as to determine the va 
of "i % 3". Herein, if "i % 3" is "2", the process directly advances to a step S71. However, if "i % 3" is " 
or "1", the process sets "Write file" to the instruction list 46a in a step S69 before advancing to the step 
S71. 

[0081] In a case that "i % 3" is "0", the last audio chunk and the video chunk are formed of the sound da 
and the JPEG data worth one frame, a total of three "Write file" are set to the instruction list 46a. In a ca 
that "i % 3" is "1", the last audio chunk and the video chunk are formed of the sound data and the JPEG 
data worth two frames, a total of five "Write file" is set to the instruction list 46a. The SDRAM address 
and the data size set to the respective "Write file" indicate a starting address and a size of the sound data 
the JPEG header, and the JPEG raw data as described above. Thereby, the audio chunk formed of the 
sound data worth one frame or two frames, and the video chunk formed of one frame or two frames of tl 
JPEG data are formed in the movie file. 

[0082] In a step S71, "Write file" is set to the instruction list 46a in order to write the index information 
shown in FIG. 3 into the movie file. The SDRAM address and the data size set here indicate a starting 
address and a total size of the index information shown in FIG. 3. As a result of "Write file" being 
executed by the BG process, the index chunk including all index information shown in FIG. 3 are forme 
at the end of the movie file. 

[0083] In a step S73, the total size of the movie file is calculated based on the size information included 
the index information, and the calculated total size data is written into the SDRAM 26. In succeeding st< 
S75-S79, "write file", "Close file", and "End BG process" are set to the instruction list 46a. The SDRAN 
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address and the data size set in "Write file" indicate the head address and the data size of the total size d 
In addition, FILE_CLOSE is set as the command as to "Close file", and FILE_END is set as the comma 
as to "End BG process". As a result of "Write file" being executed by the BG process, the total size valu 
added to the size information of the movie file header. Furthermore, as a result of "Close file" being 
executed by the BG process, the size information of the directory entry (size information written based < 
the process in the step S3 5) is updated from "0" to the total size value, and the FAT information in the F 
area 44b is updated in such a manner that a link is created in a writing area for the movie file created thi 
time. The BG process is ended by "End BG process". 

[0084] It is noted that in order to write the total size value into the movie file header, it is needed to upd; 
a writing destination address, and in reality, "seek process" is set to the instruction list 46a prior to settir 
of "Write file" in the step S75. 

[0085] The BG process follows a flowchart shown in FIG. 16. Firstly, in a step S81, the list number L o: 
writing destination is set to "0", and in a succeeding step S83, it is determined whether or not the comm; 
read-out from the list number L is FILE_STRT. Herein, if YES is determined, the list number L is 
incremented in a step S85, and a content of the command read-out from the incremented list number L i 
determined in steps S87, S91, S95, S99, S103, and S107, respectively. 

[0086] If the read command is FILE_CREATE, YES is determined in the step S87, and a file creating 
process is carried out in the step S89. More specifically, the recording medium 44 is specified by the dri 
number set to the parameter 1, and the file name and the size information showing size 0 are written intc 
the directory entry of the recording medium 44 based on the file pass set to the parameter 2. Upon 
completion of the process, the process returns to the step S85. 

[0087] If the read command is FILE SET ALLOC, YES is determined in the step S91, and a table 
creating process is carried out in the step S93. That is, the recording medium 44 is specified by the drive 
number set to the parameter 1, and a vacant area table 46b shown in FIG. 6 is created by referring to the 
FAT information. Upon completion of the process, the process returns to the step S85. 
[0088] If the read command is FILEOPEN, the process advances from the step S95 to the step S97 so i 
to carry out a file open process. That is, the recording medium 44 is specified by the drive number set to 
the parameter 1, a file is specified based on the file pass set to the parameter 2, and the handle number 
assigned to the file is created. The created handle number is used for the photographing process. Upon 
completion of the process, the process returns to the step S85. 

[0089] If the read command is FILEWRITE, the process advances from the step S99 to the step SI 01 s 
as to carry out a file writing process. More specifically, the movie file of the writing destination is 
specified by the handle number set to the parameter 1 , a reading start address and a reading size are 
specified according to the SDRAM address and the data size set to the parameter 2 and 3, and the data 
read-out from the SDRAM 26 based on the reading start address and the reading size are written into th< 
movie file specified by the handle number. Furthermore, the data size read-out from the instruction list 
is accumulated, and the FAT information showing a link state of a writing cluster is created at every tim 
that the writing worth one cluster is completed. An accumulated value of the data size and the FAT 
information are held in the SDRAM 26. Upon completion of the process, the process returns to the step 
S85. 

[0090] If the read command is FILECLOSE; the process advances from the step SI 03 to the step SI 05 
as to carry out a file close process. More specifically, the size information assigned to the file name of a 
opened movie file is updated by the total size value held in the SDRAM 26, and the FAT information in 
the FAT area 44b is updated by the FAT information held by the SDRAM 26. Upon completion of the 
process, the process returns to the step S85. 

[0091] If the read command is FILE_END, NO is determined in the step SI 03, and the process returns t 
the step S85. The BG process moves to a waiting state. 

[0092] When the process moves to the recovery process for a reason that the incomplete movie file is 
present in the recording medium 44, the CPU 46 carries out processes shown in FIG. 17-FIG. 20. Firstlj 
in a step S 1 1 1 , the photographing mode information and the file name of the incomplete movie file are 
read-out from the non-volatile memory M, the vacant area table 46a shown in FIG. 6 is created in a step 



WO02056 1 78 Page 1 2 of 1 5 



SI 13, and the FAT information is updated in such a manner that a link is formed in the respective vacan 
areas (vacant cluster) formed in the data area 44c in a step SI 1 5. The incomplete movie file shown in Fl 
8 is recorded in the vacant areas in which the link is formed, and the incomplete movie file is opened ba 
on the file name detected from the non-volatile memory M in a step SI 1 7. 

[0093] In a step SI 19, header portion data of the opened incomplete movie file (data including a portion 
the movie file header and the first audio chunk) is read-out from the data area 44c, and the read header 
portion data is written into the SDRAM 26. The data size of the movie file header is determined in 
advance, so that the head address of the first audio chunk is detected from the header portion data stored 
the SDRAM 26 in a step SI 21 , and the file pointer FP is set to the address on the movie file correspondi 
to the detected head address in a step SI 23. The file pointer FP is set to the head address of sound data C 
shown in FIG. 8. 

[0094] Upon completion of the process in the step S123, the frame number i is set to "0 H in a step S125, 
the file pointer FP is advanced by one audio chunk in a step SI 27. The size of the audio chunk is 
calculated based on the photographing mode information detected from the non- volatile memory M, anc 
the updated file pointer FP points to the head address of the video chunk. In a step SI 29, the data of a 
predetermined amount present subsequent to the updated file pointer FP is read-out from the data area 4 
and the read data is written into the SDRAM 26. This predetermined amount is an amount equal to the 
JPEG data worth four frames, and also calculated based on the photographing mode information read-oi 
from the non-volatile memory M. One video chunk, one audio chunk, and a portion of the JPEG data ar< 
included in this order in the read data, and these data are mapped in the SDRAM 26 as shown in FIG. 9. 
[0095] In a step SI 31, a pointer ptr is set to an address MOV shown in FIG. 9. The address MOV is the 
head address of the data of the predetermined amount stored in the SDRAM 26. If the pointer ptr is set^ 
flag SOI_flg is reset in a step S133, and "*ptr" is compared with "ff in a step S135. In a step S137, a 
setting destination of the pointer ptr is advanced by one address, and "*ptr" is compared with "d8 M in a s 
SI 39. "*ptr" means an address value of the setting destination of the pointer ptr, and a meaning of "Ox" : 
hexadecimal. As described above, the value of the marker SOI is described "ffd8" by using 16 bit, and ti 
respective addresses of the SDRAM 26 are 8 bits so that "ffd8" is described by using two addresses. Th< 
steps S135 S139 are processes for determining whether or not the marker SOI is written in the two 
addresses to be noticed. 

[0096] Unless the marker SOI is detected, NO is determined in one of the step SI 35 and step SI 39. In tl 
case, the process moves to a step SI 71, considering that the data of the predetermined amount stored in 
SDRAM 26 is inappropriate data, which is not structured of the incomplete movie file. On the other han 
if the marker SOI is detected, the process advances from the step S139 to a step S141 so as to set the fla 
SOI_fig to "1", and a pointer cptr to "ptr-1". The pointer cptr points to the head address of the video chu 

[0097] In a step SI 43, the pointer ptr is updated by one address, and in a succeeding step SMS, the settii 
destination address of the pointer ptr is determined. Herein, if the setting destination address does not, 
exceed "MOV+predetermined amount", processes of steps S147-S153 are carried out. In the step SI 47, 
"*ptr" is compared with "ff', and the setting destination of the pointer ptr is updated by one address in tl 
step S149, "*ptr" is compared with "d8" in the step S151, and "*ptr" is compared with "d8" in the step 
S153. "ffd8" indicates 16 bits value of the marker SOI, "ffd9" indicates 16 bits values of the marker EO: 
Thus, the steps S147-S153 are processes for determining whether or not the marker SOI or EOI is writt€ 
in the two addresses to be noticed. 

[0098] Unless the first address value out of the two addresses to be noticed is "ff \ the process returns to 
the step SI 43 without determining the next address value. If the first address value is "ff , it is determine 
whether or not the next address value is "d8" in the step SI 51, and it is determined whether or not the nt 
address value is "d9" in the step SI 53. When the address value shows "d8", the process advances from t 
step SI 51 to the step SI 71, when the address value shows "d9", the process advances from the step SI 5! 
a step SI 55, and when the address value shows neither "d8" nor "d9", the process returns to the step SI* 
[0099] That is, when the marker SOI is detected once again subsequent to a detection of the marker SOI 
the steps S135-S139, the process advances to the step S171, considering the inappropriate data other tha 
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the incomplete movie file is included in the data of the predetermined amount stored in the SDRAM 26. 
Furthermore, also when the setting destination address of the pointer ptr exceeds "MOV+predetermined 
amount" before the marker EOI is detected, the process advances to the step SI 71, considering the 
inappropriate data other than the incomplete movie file is included in the data of the predetermined 
amount. On the other hand, when the marker EOI is detected, the process advances to the step SI 55, 
considering that although not certain that the inappropriate data is stored in the SDRAM 26, at least one 
frame of the JPEG data forming the incomplete movie file is stored in the SDRAM 26. 
[0100] In the step SI 55, the pointer ptr is updated by one address, in a succeeding step SI 57, the size cf 
one frame of the JPEG data detected this time is calculated according to Equation 1 . 
size [i % 3]=ptr-cptr [Equation 1] 

[0101] In a case of assigning numerals "0"-"2 M to three frames of the JPEG data structuring one video 
chunk, "i % 3" of Equation 1 is coincident with these assigning numbers. The pointer ptr points to the n< 
address of two addresses in which the marker EOI is written, and the pointer cptr points to the first addr» 
out of the two addresses in which the marker SOI is written. Due to this, the size of the JPEG data detec 
this time is calculated by subtracting the pointer cptr from the pointer ptr. 

[0102] The frame number i is incremented in a step S159, and the value of "i % 3" is determined in a ste 
SI 61. Herein, if i % 3 is not equal to ( ) 0, the process returns to the step SI 33 in order to detect the SOI 
marker and the EOI marker from the remaining JPEG data included in the video chunk stored in the 
SDRAM 26. 

[0103] In contrary, if i % 3 is equal to (=) 0, the process advances to a step SI 63 so as to write into the 
index information table 46c shown in FIG. 1 0 the index information of the video chunk stored in the 
SDRAM 26 and the audio chunk prior to this video chunk. That is, the starting location information and 
the size information of the JPEG data of the respective frames included in the video chunk, and the start 
location information and the size information of the successive audio chunks prior to this video chunk is 
written into the index information table 46c. In a step SI 65, the same video chunk as the video chunk 
stored in the SDRAM 26 is specified from the movie file, and the file pointer FP is set to the next addre: 
of the end address of the specified video chunk. Upon completion of the process in the step SI 65, the 
process returns to the step SI 27. 

[0104] It is noted that due to a reason that the index information is created only when it is determined th 
% 3 is equal to (=) 0, in a case that the JPEG data forming the incomplete movie file and the inappropri* 
data not forming the incomplete movie file are mixedly present in the data of the predetermined amount 
stored in the SDRAM 26, all of such the mixedly present data are rendered invalidated. 
[0105] When advancing to the step SI 71 shown in FIG. 20, firstly, Equation 2 is operated in this step so 
to find the number of total frames of the JPEG data to be validated. According to Equation 2, "i % 3", i.i 
the number of frames of the JPEG data to be invalidated is subtracted from the current frame number i. ' 
calculated total number of the frames is added to the header information of the movie filer header, 
the total number of frames=i-(i % 3) [Equation 2] 

[0106] In a succeeding step SI 73, the index chunk including the index information written in the index 
information table 46c shown in FIG. 10 is created subsequent to the file pointer FP. In a step SI 75, the 
total size value of the incomplete movie file to be validated is calculated based on the size information 
written in the index information table 46c. In a step SI 77, the calculated total size value is added to the 
header information of the movie file header, the file close process is carried out in the step SI 77. In the : 
close process, the size information showing the calculated total size is written into a column of the 
incomplete movie file in the directory entry, and the FAT information is updated in such a manner that t 
link formed in the writing area of the validated incomplete movie file is validated, and the link formed i) 
the writing area for a portion of the sound data and the JPEG data to have been invalidated, and in the 
writing area for the inappropriate data subsequent thereto is rendered invalidated. Upon completion of tl 
file close process, the recovery process is ended. 

[0107] As understood from the above descriptions, when the shutter button 50 is operated, the file name 
and the size information showing "0" are written into the directory entry of the recording medium 44, ar 
the movie file including the JPEG data of the respective frames in which the markers SOI and EOI are 
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assigned to the head or the end is recorded in the data area 44b of the recording medium 44. Upon 
completion of recording the movie file, the FAT information showing a link state of the movie file is 
written into the FAT area 44a of the recording medium 44, and the size information is updated by the to 
size of the movie file. 

[0108] Herein, the latest size information written in the directory entry is detected by the CPU 46 when 
driving power is input. When the detected size information shows "0", the markers SOI and EOI are 
detected from the data area 44c, considering that the incomplete movie file is present in the data area 44 
The CPU 46 creates the FAT information based on a detection result of the markers SOI and EOI, write 
the created FAT information into the FAT area 44b, and updates the detected size information by the tol 
size of the incomplete movie file. 

[0109] Thus, the FAT information is created based on the markers SOI and EOI recorded in the data are 
44c, so that the incomplete movie file can be validated even in a case that the power is accidentally cut-< 
when the photographing is under progress. 

[0110] It is noted that in this embodiment, an FAT system is adopted as a recording system of the movii 
image signal. However, a UDF (Universal Disk Format) system may be adopted in stead thereof. 
[01 1 1] In addition, according to a JPEG format, markers such as an APPO (Application Marker Segmer 
0), a DQT (Define Quantization Table), a DHT (Define Haffman table), an SOF (Start Of Frame), an S( 
(Start Of Scan), and etc. are assigned to the compressed image data of the respective frames in addition 
the above-described SOI and EOL Therefore, the movie file may be recovered using these markers. 
[0112] Furthermore, this embodiment is described using a digital camera. However, it is needless to say 
that the present invention is applicable to a fixed-type hard disk recorder for recording a TV program, fc 
example. 

[0113] Although the present invention has been described and illustrated in detail, it is clearly understoc 
that the same is by way of illustration and example only and is not to be taken by way of limitation, the 
spirit and scope of the present invention being limited only by the terms of the appended claims. 

Data supplied from the esp@cenet database - Worldwide 
Claims of corresponding document: US2004064629 [ Translate this texl 



What is claimed is: 

1 . A data recording apparatus that writes, when a recording instruction of a data signal is applied, into a 
first area of a recording medium predetermined information indicating a predetermined value, records ir 
a second area of said recording medium said data signal to which a plurality of markers are assigned in < 
predetermined manner, writes into a third area of said recording medium recording location information 
said data signal after completing recording said data signal, and updates a value indicated by said 
predetermined information, comprising: 

a predetermined information detection means for detecting said predetermined information from said fir 
area when a driving power is input; 

a marker detection means for detecting from said second area said plurality of markers corresponding to 
said predetermined information when said predetermined information detected by said predetermined 
information detection means indicates said predetermined value; 

a creating means for creating said recording location information based on a detection result of said mar 
detection means; and 

a writing/updating means for writing into said third area said recording location information created by 
said creating means, and updating a value indicated by said predetermined information detected by said 
predetermined information detection means. 
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2. A data recording apparatus according to claim 1, wherein 

said second area is sporadically formed with a plurality of vacant portion areas, said data signal is recon 
into said plurality of vacant portion areas, and said recording location information indicates a link state < 
the portion areas in which said data signal is recorded. 

3. A data recording apparatus according to claim 2, wherein 

said creating means includes a link creating means for creating, prior to a marker detection by said mark 
detection means, a link in first portion areas in which said data signal is recorded, and second portion ar- 
in which a signal other than said data signal is recorded, and a validating means for validating the link ii 
said first portion areas based on a detection result of said marker detection means. 

4. A data recording apparatus according to any one of claims 1 to 3, wherein 
said predetermined information is size information of said data signal, 

said predetermined value indicates zero, 

said marker detection means carries out a marker detection when said size information indicates said zei 

5. A data recording apparatus according to any one of claims 1 to 4, further comprising 

a creating means for creating an identifier for identifying said data signal when said recording instructio 
applied; 

an assigning means for assigning said identifier to said predetermined information; and 
a holding means for holding said identifier in such a manner as not to volatilize said identifier, wherein 
said predetermined information detection means detects said predetermined information latest based on 
said identifier held by said holding means, and said identifier assigned to said predetermined informatio: 

6. A data recording apparatus according to any one of claims 1 to 5, further comprising: 
a fetching means for fetching said data signal; and 

a processing means for executing in parallel with each other a first process for writing into a buffer 
memory said data signal fetched by said fetching means, and a second process for recording into said 
second area of said recording medium said data signal stored in said buffer memory. 

7. A data recording apparatus according to any one of claims 1 to 6, further comprising: 
a plug for fetching a commercially-used power; and 

a converting means for converting said commercially-used power into said driving power. 
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the ring state of the movie file is written in the FAT area of the recording medium (44), and the size information of the directory entry 
is rewritten. The name of the latest movie file is stored in a nonvolatile memory (M), and a CPU (46) retrieves the size information 
on the size of the latest movie file according to the name of the file from the directory entry when a power supply switch (54) is 
turned on. When the retrieved size information represents "0", FAT information is created according to the markers assigned to the 
latest movie file. 
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j^dfiSSfffc-S o M^CfcL S^MlfcJPEGA^^SUM^SDRA 
M2 6tC*#3itrttfetC, «^M@K§2 2 43<k^ J PEG1-T7^ 3 2© 
^^P^^I^Ma^ct^JEltMeg^^-r^o II^SIhI?§2 2^ YUVf- 

A^MUVf-^$SDRAM2 6 {C»^j7vtf „ J P EG3 — ~ry& 3 2 te, 
u©ij"AMMUVf-^^SDRAM2 6 /^£«^ffiLTffili«£;&£U 
J PEG4f-^SUM$SDRAM2 6 J PEC\y^SUM& 

cfct^J PEG4f-^SUMH m2\ZmT&5 ICS DRAM 2 6 t"?^ tf>^ 

U E O^x y *?\im3t S D R AM 2 6 \zm^Tk$$ a ^ y ^'If f gte, El 2 fc^l" J; 
5tJPE GAy^SUM®±fC-?7 t:>y£tl£o 

£3 LTA— ¥7 r ^ )V^v Z>s\y ?m%K, J PEGv^^SUM 

^tfJPEG4f-^SUM^SDRAM2 6 ^Ifi <h, 7,T7 7°S 4 

7T "7 7<Jl'ftM" ^IU4^Tm^UXh4 6 a©U7x "4" £> 

££r'5" ©ffi^l^T^o %tlfrt>ftfrZ><ko\z, "7 7-fJHfM"i:iin 
V>H, 71^—^1, 2^^DC3<hLTFILE_WRITE, A>H^## (77 
-f ^l/t-y^KcioTlll), SDRAMT K VX*«fc#7*— *lM;0&«i»£ 
£*l£o "77-fJHW^2^tJ$n^Oil SDRAM2 6±H^T 

'JXH#-S§- "4" <DM-Cfe, S D R AM7 K l/7x t ITA 7 i®i^7 h* 

ux&wiM-zn. x-^t-f Xi i/TAy ^ii^«tr; j pegv^sumo 

^•tHJ-fX*«KJfe$tlS. £7c, UXhSf "5" S DRAM7 H V 

X&cfcO^-^+M' X<t ITJPE G£^-^ S UM®i^7 H l/X&cktflM 
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x^^ns. E7^f A-t*;7 7<;^^±-m, ^yii 

J PEG^y^SUM&^J P E G£^-:? S UM^£(DjllSTBirr£ £ 

UM(Ci:oT, JPEGf-^SUM«^n^o 
X^^/7°S 4 9l?«7l/-A#^i "0" ^|£5£U Xr7 7°S5 ITiii 

G/\y^SDRAM2 6&C«#&tf£<hfet, J PEG3-t^^3 2 tCffiSi 
MS^f^rr^o JPEG3-T7^3 2tt, SDRAM2 6*^17l/-A^ 

TEEffg^tlfc J PEG4f-^^2{^ti5{;SDRAM2 6 Kl«#5Afro 
_ba>©J;-5fc:, I^U^l^— ATlt^tlfc J PEGAy^^'J PEG4t^ 
CcfcoTS^7 1/ — A CD J PEGf-^«§n, u©J PEGT-^©5fel 

te&zSMmizte-?— ts s o i &£z$eo i ^»#jA*n§o 

X^-yXS 5 5 -TO, 1 7 Iz-A^l^^^^-^cDlxD^MS^ff 7i 
•5^<, «-$f MStElSS 3 8ttl#^^^5 0 m-^-MS(EjS§ 3 8 te, A/D^ 
J^§5 3 6^?>#A^n^^SRAM3 8 a ^££f#2nfc 1 7 Ix-AtB^©^^ 
— ^£0 2 (C^Tct 5CSDR AM 2 6 

X^yy'S 5 5 0»^7t§t, X^yXS 57T"i%3" Offi^JgiJ 
•T^o " i % 3 " H7 A#*f- i £ " 3" T»fc>fc£€r<Djfet> StkU 
S 5 5Tttei0^O^tfi^WJt§ o 5^0*^ "2" T&ttnt£^©££X^r 
y7S 6 3 IzmtSff, "2" TfttlH Xf>y7S 5 9T?-Ory^ffi 

|g^SDRAM2 6ICff^ 7t7 7°S6 1T M 7 7-f;K#a*" £04 
Kl^Tf^U X h 4 6 a fctBSfeUTfrSXT-y XS 6 3 \zMtSo 

^f-^CJ:oT 1 OCf >^«5tl, 3 71/- A#<£> J PEG 

Tfct, f^f-^ ©7 7^ ^±©fet*ct W Xtt 3 yU—AlZft^Zmffl 
ftfcffSStu J PEGr-^©77< ;U±©'&fi*3«fct*lMXW:l 7l/-Ai 
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iztem-rttpT—snDimm uv-ixmmt. &y u-a<d j p e 

#g?:|g3^-rj;-5fcSDRAM2 6 ^«^Mr„ 
Bl2^^-rj;-5t, 3 7 I/- A^Of^f-^ D R AM 2 6 ±T?«rr3 
3 7l^-A^©JPEGf-^ (JPEG^^^JPEG^t-^) 
SSDRAM2 6±TMWlcMt§. Z\<Dtctb. Xt>77°S6 ITU -&§f- 
7^^<0 "77-f ^ftM"^>JXh4 6 aK:tg5££n3o CCD 7 ~DCD"7 

T^ovm^^' <d?% immzmmznz> "77-r;i/»tM" x-u, sdr 

AM7 H l/Xte&gT3 3 7 U-AftO^P^-tKDmtthT H l^X£^U t*— 

2#g, 4#S43J;tK6#S^f^^n?> ! '77^fJI/tt)A^" SDR 
AM7 H l^Xti^@"f"-g> 3 y U—A<D J PEGA7^CDTO7K1/^^U 
-^it^X«^at-^3^1/-A(D J PEG^^^CDit-fX^-To 3#g, 5 
#S^cfcDC7#@^^$n§ "yr^OVm^^" SDRAMTFl/X 
«ffiST^>3^l/-Ac7D J PEG4t-^0FI^7H1/7,^L, ^'-^IMX 
«ffig-T^>3-7l/-A(DJ PEG^-^IMX^T. CCDJ^&^UX 
b 4 6 a cDtS^;fcfr £ B GMSCO^, A- My r <i ;U±T?fc*0 7 \z^t J; 5 
IC^)^ ^ > ^ rjqg^ > ^7 ^SKl^T § Z.£\zfcZ> 0 

7T7 7S 6 3Ttt7^-At^ i >y U^>hb> JgKT^yXS 6 5 
T^v^ 5; > 5 0 <Diif^C7)#4E^fiJ!giJ-r^>o y ^sfc* > 5 0.7&*flP$n 

i^^OXfyT'S 5 1~S 6 3©MS*»DjgU #71/— ATr^^nfe J 
PEG^\^y, JPEG4t-^^^t-^H SDRAM2 6H02C 

yptfy > 5 0 t7sT7 XS 6 7 " i % 3 "(D(it^»J 

T& 0 Z\Z\ls" i %3"^" 2 "TSn^cD^SX^^XS 7 1 fciitr^ " i % 
3" & "0" "1" T$>tl«X^^XS6 9T "77-fJ^tM" 

^UXh4 6 a^bT^5XT7 7°S 7 1 
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"i%3" ifi "0" M8t<D : &J*9'*>>7&&zmm.3 L *>>7}±l 71/ 

t«^th3^o "^r-r;i/«^jA^" aussesfts. "i %s" & "i" 

Wfe.(n%fiJ-\ y&lo&Tfffi&fr*? >^«2 7 1/— J^ftft'gF^— y&&Z$ J P 

&*<D "7 7-fJ«fM" t^t$tl5SDRAM7 F 

2 7l/-A©J PEGT-^^^fe§Bt^t>^«t^ A— If yy^Mzmm. 

7>T7 7°S7 1~TO, gl3t,W >^V^Xl*IR£A-U:7y<Jl4C«#& 
ti^<, "7 7^JPtfM"^U7 h4 6 afcWStf*. d^T^^tl-S 
S D RAM7 F l^X:J3 cfctf^-^lM Xte> E 3 \ZmT-1 >"fv 9 7,mm<DMP£i 

d^ff *tlS £ £T\ EI 3 tC^T^TO-f >-5*y ^xi»$g^tr-r >^yyy^- 

x^yfs 7 3 m ^y^vyxmmz^n^-ixmmzm^xK- 

\£7 7^)V(D 1 — ^JWX^fffib, ItB^nfc h-^ J W Xf-^ ^ S D 
RAM2 6«#&tf 0 ^<X7^yS 7 5~S 7 9 T1£> "7 y ;M*#)A^'\ 
"77^^7D-X" &J;^ "BG»7" ^'JXh4 6 aizmMT&o 

"yr-i )vm^yL&' *vmfe-znz> sdramtf ut.%> <kzS^— y im X\$, 

)V? U— X" 7?« FILE_CLOSE ^7>H £ LX^^n, "BGHH7" 
"TO FILE_END T > F <h lti^$n§. "7 7 -f ;1/«^jA^" GM 

II: J; o t^t£ n§ £ t\ h — ^ jhm Xffi^A— t'7 7-f ;w\ >y ^cdim 
xitig^jiip$ti^ 0 ^fc, "77^ n-x" Giitctotitf 

£ tTI\ 9 4 Vy F U X> F >J (DtK Xflf $E Uf7 XS 3 5 ©Mini^'^x 
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«4 4 b©FAT1*Sftj&*3E£r$n£. BG&LSte, "BG»7" ^£oT^T 

OU7hm$ "0" £i£^U iKX^r^S 8 3T»U7; bmm.frzm 
^-m$nfe3^> FILE_STRT Tf»5*^*5*^JIIrt5, H CTYEST 
&tl«\ 7r7^S8 5T'JXhf^L^>^iJ^>hU -f>^U*>M£ 
©U^h#^L^^Sg^a$nfc3T>H<D^*X5r^yS 8 7, S9 1, S 
9 5, S99, S 1 0 3 43«fctfS 1 0 7(0#^TWJt§„ 
ife*tH$nfe3"T> H ^ FILE CREATE "Zr tl r^^S 8 7 TYE S £ 

1 fc^^nfe H^-r ^#^d < fcoT|3fik^4 4 £*&5£U A°^ ^-^ 2 
5 (Cj^-2> 0 

M^m$n7cn^>H^ FILE SET_ALLOC T^tlfefX^;/ 9 IT'Y 

ESiWU 7t77°S 9 3tf-7*^MI^5. "S>i:tL A5^- 
* 1 Hl^^n7c l*7^:/##fcJ;oTtBfttt^4 4&«^U FAT'|f$g£# 
SSLTEI6^-r^^^-^;i/4 6 b^MTS. &3g£*M.5£, X^y 

y S 8 5 izm&o 

^tB$nfe3T> Hs&« FILE_0PEN TSntfXr^ ys 9 5 frZX'ry 7° 
S97izm&, 7 7^( )\>*-7°>%m*ftUOo A7^-^lt^$ 

T -f JUAX \zm~3\,*X 7 7 -f U ^lTC©77^f ;Kcfd 0 ^ T £ A > 
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WtfrmZtlTcn-v^Ftf FILE WRITE T*n«!7fy^S 9 9^6Xr>> 

izmfeznrc/\> pjimmz^ xm^^(DA~- tf x y ju^jt v , 

tt*ffibWi&7 Fl/X:feJ;0^ffiLlMX£#^U -^bTM^./±ibTOT H 
l/X^^f^./*. bir-T XtCfc^T S D RAM 2 6 jft Steffi * £/\ 

^+f--<X(D^«J;DfFAT'Iffg^ SDRAM2 6l«$n5„ MS£,3* 
tom^n7tn^>K^ FILE_CLOSE T&tU£X^y X°S 1 0 3^^Xf 

7ysio5ci^ yT-fjizu-xmm&ftfcoo m&mz\$, ;t-x°>b 

6 \Z\miStltz.h-$)V^Xmz&'D'£-mM\V, SDRAM2 6{:J;oT§}# 
£*l7cFATlf$gt;i JcoTF ATI14 4 b <DF ATlf $8 ^frT^, #LS#^ 
Xt^X'S 8 

M^tB^nfen -7 > F# FILE_END T&ftfcE, Xt-^SIOS TNO 

C P U 4 6 ttg 1 7 ~i 2 0 (C^t7 0-8^111"^. SfXr7 7°Sl 
1 1 T>Fj^f£^ >J M^£7f^£A-t::7 T-f JKDjtf^E- Fit fg&J^X 7 
-f ^££M#-I±}U X^yX'S 1 1 3 Tia 6 fc^-T^^M^— X>4 6a^ 

j&u ftx^T^ys 1 1 5-v^-^mm4 4: c\zmm,^nr^^(D^mm 
(£#x^x^> izv>?fimf&znz>£.?\zFATmm%:^m-?%o o>?& 

e: ©^j&A- 1: X r <i )1&*-7°>TZ> . 
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6 fc*^&tr.A— t^r-r;^^/^©-^— ^-th-rxtw^^^tLT^^feise), 

XT-y'-fS 1 2 lt(iSDRAM2 6 fcfclftSft&^y ^#5*— *J&*& 1 #g 
©#^^>i7©3fe!Sy Kl^fctfeffiU Xf7^S 1 2 3T^UiSnfcJcl 

7 h* 1/7 A-t 7 7< JH©7 H ;W >^ F P ^ 

y r-ijv^ >^fph m 8 tes-rgfrcwj*^— 5 o ©$ts7 h ux 

Xf7^S 1 2 3©Il^A§t, Xf7^S 1 2 5T?7l/-A#^- i £ 
"0" fcRjgU Xr>;7*S 1 2 7T?77-fW >^FP^lf^t>^ 

it* 5 . > ^ ©im xwi?^i4 * ^ u ntc.m.m^- h it 

mzm^xM-^n, Mfr$n^7r-r;^-r>^FP«, PKi5^>^©?G 

UfcT-^^SDRAM2 6Htt®. d©m^*«4 7 1/-A#© J PEG 

io©^^v>^*5j;^— gp© j pegt- ^^©wre^-stu iinb 

©^— ^ te® 9 IC^-T «k ^}:SDRAM2 6C7^b°>^ni)o 

XT-y^S 1 3 ITit *<>^pt r 9 h* 1/XMO Vtl^rr 

3„ 7HI/7MOVH S D R AM 2 6 tM$n&0ftt©f-^©5feI7 H 

l/7T^§. ^>^ptr^$n5t, 7f^7'S13 3T77^SOI 
__f 1 gSrU-by hU 7r7.ys 1 3 5T"* p t r" £ " f f " £Jfc$Srr<5. 
Xf7yS13 7TW>^pt r ©S:5£5fc£ 1 7 H UXftmtb. Xfy^S 

139T"*pt r" § "d 8" <hJt«rr.S. 

"*Pt r"te4W>^p t r©K3£Sfc©7KU;*tt£*rtU "Ox"Hl 6 
Jl*7R*«i*-r«. ±3&(D «fc 5 7J S O I ©fitte 1 6 If v hT" " f f d 8 " 

T&O, S D R AM 2 6 ©£-7 K1/7U38 Mv hT&5fc&, "f f d 8" #2 7 

Kl/X£fflUT«i£n3o Xf77°S13 5~S13 9H j^Bf5 27KU 
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Y-^SOI^|U$n^^l X^yfS 1 3 5&J;^S 1 3 9 (D^~ffi 
*TNO^J9f$n-5. ^C7)i§£\ S D R AM 2 6 tM$n^t©f 

^•7°S 1 7 1 izmrT&o — 7?> I^{±i$nfech^«> X^^l 

3 9^e>X^^7°S 14 1 77^SO I_f 1 g£ "1" {C-fe^y hf§ 
<h<hfc^ ^>^cptr^"ptr-l" tf^T^o #^>^cpt r te, 

Xt7 7°S 1 4 3-tr«#-f>^p t r&lT Fl/*JB&rU iKXT-^S 1 

4 5 -TO^-f >7ptr Olg/g&X H l/T^fiJ^JT^o ^ HT, l^^cT H 1/X 
"MOV+f^l" &j®7LTV^^n«X^y^S 1 4 7~S 1 5 3©III: 

ff&5o ^T7 7°S 1 4 7Ttt "* p t r" * "f f " £it&V. X^VfS 1 

4 9TW>^p t r©f£^5fc£lXFl/X5§TUX5ry:7 0 S 1 5 ITSf* 
Ptr"$"d8" £Jt&U ^LTXr^ys 1 5 3 Ttt " * p t r " £ "d 
9"tik$£? Z> 0 "f f d8"}iT-ASOI(Dl 6h*7 HS^U "f f d 9" 
tt7-^EO I CD 1 6 tf"y hfi^^t, Cl<7)/^d6> Xf77 p S14 7~S153 
tt. B-T£ 27F UXlz^—ti S O I SfctiEO I ^#^^nT^^^^5 

uxm&**m-r%zLti3L<7> : ry'7s 1 4 3im s«3<dt p V7.rn.ifi " f f " 

T?&nfc£, ^©7Hl/^ "d 8" l?fe^^-5^^X^^ys 1 5 l-tr«r 
U ^07Hl/7ft*5 "d 9" -V$>Zfr£5fr&X7-y7S 1 5 3T^JSffT^o 
T V-V7,m.ifi "d 8" ^titttXryT'S 1 5 l^^Ty^S 1 7 1 tit 
T "d 9" ^tttHXff^S 1 5 3frt>7^v7°S 15 5 

fcJt*., "d 8" %>&X$ "d 9" ©IrvTnTfcfcttnfcf* XfyT" 

5 1 4 3 HS5„ 

Xf7 7°S 1 3 5~S 1 3 9 ti^^-^SO I CD&£tJte»iTT— 
* S O I ^SJt^fcH $ ftfc <h £ tt, S D R AM 2 6 tdfeiW^ tlfcRff^ft©^-^ 
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yy°S 1 7 HzmtSo T-AEOlM^I/^SW^p t r 

<DWfe9bT ^VT.ifi "MOV+3r£I" ^fc^tfe, £©i?f5t*©7*-*K: 

S17 1K:iiir. — T-*EOI«$nfr<!:f^ S DRAM 2 6 \Z^f 

ffc?Z>>Pt£ < £ h 1 y U-A(D J P E G^-r? SSDRAM2 6 tCteijttSnT^ 
Xf^7'S 1 5 5{Cit£? 0 
^T-y7*S 1 5 5lrW>^p t r £ 1 X Kl/X#M§rU £S < X 5ry X S 
1 5 7T^m^i±J$tlfel J PEGf- ^oiMX&ft^lfcfEo 

size [ i % 3] =p t r - c p t r 
lo®Wffe^ir>£7 §3 71/— AOD J PEGt-^(:#^"0"~"2" 

£rfiJ^T&i§^ ifcl<£> "i%3" tt^KDfiJD ^T#^t— WctZ> 0 >^ 
p t rttY-^EO ltiW^tintc.2 7FU7^(D"&<DT\zvx&^>hV, 
^>^cptr S O I tm^^rifc 27F 1/7©5^1I]©7 H 1/ 

^diiCctoT, ^(Hi^ffi$n7c j pegt- ^(D-y--rx^iti$n-i>o 

^T7 7°S 1 5 9 -ViZ7 l/-A#-^ i^>^'J^>hU X^ryXS 16 1 
T« " i % 3 " C7)fit$rTOJ-r^o i!Cl?i%3^0 T&ftfcT, S D RAM 2 6 (3 
*Mfl$nfcHf ?t >^ l^tnsSO © J P EGf-^bSO I -7— 

utlWfbT, i % 3 = 0T^tl^X^u/'7 o S 1 6 3 £it^ S D R AM 2 6 

HMfe^-V >7(:^Sn§§7!/-AOJ P EG 5 s — ?<Dmb&@MmU&& tflM 

J:tflM X1#fg,h£-f >-x^ #Xlf#x— y*)l4 6 c C«$&ty. X^y 7° S 1 
6 5T11 SDRAM 2 6 t^SnfclftfV £1*5 DMi^ >^ 
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t'7 7«^#^i, WMvrtmm^yzcommTFuxoXiT kwuc? 

7'S 1 2 7 

^>Tvt7 7,mm\ %3 = o tmmzftfch&rirtfcmzn&fc®, 

S D R AM 2 6 lZfem$nrz.ffifem<D7 i -$>\Z^f$,&-- \Ly T-i A&mf&TZ 

j p e g-x— ^ (h^^A— My ji'&mj&isfc^mty^—? tffim&.'t^ 

iitt^t J PEGf-^©7l/-At "i%3" fimyU-A^ifrZm 

i^^l/-A^=i- (i%3) 
^< Xt7 7°S 1 7 010 ^T-r >5^y^X'lifger- ^;i/4 6cl: 

•#jA*nyc-r iyfvyxmm.^w >^y y x^ >^ £x >^ 
© h-^;nr-rxft^< >-^^^X'lf$R^-^;i/4 6 c k:#^jA£n7t-tH'X1i 

^^S^V^T^m-r^o X^^X°S 1 7 7Ttt^ffi$tlfel ^JWXII^A 

— ¥7 7^)U^y?(D^yymmZj&1}Ul', X^yy'S 1 7 7Ttt7 7-f Jl/7 0 

*>kl, m?Mktsntc^f&&— 7^ )\/(DW^&frMmzMi&-Z£ntzv >y& 
^Mt^n, mmt^nrz— ^o^p^-y&^zsj PEGT-^©tt^i 
m^^nz.n^(D^mw^~^ (Dm^^mmzmm^nrcv yy^mmt^ 
riz^viz, FATit^MiTT^o y 7-( u-xmrn^Yt zt, ms 

£<t "o" ^tvi xmmtmmm*4 4<d?j hux>Mj \zm^& 

- 23 - 



WO 02/056178 



PCT/JP01/11413 



sn, % s o i &£ikeo i &9um&&z$^m\zmv ^-zzntc&y u-a 

J P E G^-^^tTA- tf 7 T-r;l/^f2«#:4 4 <D7-&m$L4 4 b KlfE 
^TFAT'|f^fSM#4 4©FAT^4 4 a fC«^&£tl-g> £ ch&K:,. it 

*^Asn&.tt{:cpu4 6 (Cck-DT^m^ti^o femztitt'C xmmtf 

"0" ^^tttll t^J^A— t*^T< JWt- ^^4 4 c 
&£ft, T-jjSO Icfc<ktfEO I*tf^'i«4 4c*^ffl$nS. CPU 
4 6 tt, S O I &£Z$EO I OM^^^TFATfi&Mb, 

M$*lfcFATfS$FAT««4 4 b & tf £ £ fe lz. ^ffi^nfe+K 
X'lf 31 Sr*^fig A — fcf 7 y < ;HE> ] — ^ ;HM X\z i; o T JEfrf -5 . 
dOcfc^te:, "T—ZWikA 4 c tCffl&Sn&T— #.SO I ^itfEO I K:S^ 

nnH^TUDF ( Universal Disk Format) 7j5££}^B LTfei ^„ 
JPEGTOlinU lifiOSOI^EOICit, APPO 
(Application Marker Segment 0 ) , D Q T (Define Quantization Table) , D 
HT (Define Haffman table), SOF ( Start Of Frame) , SOS (Start Of 
Scan) K£(D^~tlb&7U~A(DJ£mmmT-?lzmQ%Tt>tlZ>o Z\(Dtz$b. 

^tie &m a- \dy r <i )i*ma-rz> & ? \z lt t> =t v> 0 

*7&m ^xmm ltv> a z.<D$m 

0^©»#43j:^lEffltt^#$nfc^l/-A©^mfcckoT©^^$n-5. 
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team i Mmizwg&z>-. mm^-^^m^mmx-m o m*z ^n^rnm?"-? 
ButBm^o^^m^^iciB^^ n, MtBfB^S'i»^«ttffB^— ^m^mzm 

3. ^l/-A2^«-r^>^-^SB^STa5oT, 

iififBffr&^lf&teu MSB -7— *atH¥© £ cfc £ -7— * t^ffl fc$fe3t o THiffB^- * 

2«s5j-««tc:ij >?&}&5fci-*u >^JM3^ ^«fctXMfBv-^^m^^ 
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"5. 

BUfBlX 0 oA^^tC J; o Tlx D ^tlfcitufS^-^if y 7r^ ; EU 
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